1/11/2011 


Plutonic Igneous Rock 


Forming Process of Igneous Rock 


Plate Tectonics and mantle melting - Generating magma by lowering pressure 


Mid-ocean ridge 
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Plate Tectonics and mantle melting - Generating magma by adding water 


Volcanic island arc 
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Possible heat sources include: 


« Decompression melting (typical in extensional environments 
such as the mid-oceanic ridge) 
Introduction of a fluid (typically H2O-rich) to lower drastically 
lower the solidus (meiting point) of rocks. 
Injection of high temperature magmas (e.g., basaltic magma) 
into rocks with considerably lower melting points (e.q., felsic 
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Relation between pressure, gradient geothermal, 
and magma forming 


Mantie Melting 


Teenperature (°C) 
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Because of cooling of magma at different place with 
different rate, the crystal that form and their 
interrelationship (texture) exhibit different properties: 


Igneous rock texture 


Porphyritic texture is resulted from the slowly initial cooling process 
which later on follow by the faster cooling so that the size of crystal 
form different. The big one known as phenocrysts and the finer 
grains either matrix or groundmass. 


Aphanitic texture consists of small crystals that cannot be seen by 
the eye with or hand lens. 


Glassy textured igneous rocks are non-crystalline meaning the rock 
contains no mineral grains. Glass results from cooling that is so fast 
that minerals do not have a chance to crystallize. 


Vesicular: This term refers to vesicles (holes, pores, or cavities) 
within the igneous rock. Vesicles are the result of gas expansion 
(bubbles), which often occurs during volcanic eruptions. 


Fragmental > pyroclastic. 


¢ The magma composition will determine the 
composition of the new igneous rock. 


¢ One type of magma can produce several type 
of igneous rock. 


Classification of igneous rock based on texture 
and composition 


Volcanic igneous rock have texture aphanitic 
and phorpiritic which included : Ryolite, 
andesite, Basalt, & Tuff. 


Plutonic igneous rock have texture phaneritic 
which included granite. Gabbro and diorite. 


Pegmatite is the coarse igneous rock with 
composition same with granite. This coarse 
texture resulted from the cooling of vapor rich 
fluid. 


Composition and texture of igneous rock 


Based on the composition, igneous rock can be divided into two: 

* Felsic (acid) granite and rhyolite 

* Mafic (base) # gabbro, diorite and basalt 
Igneous rock with intermediate composition will be in granodiorite 
and andesit. 


Plutonic is a body of igneous rock that being forming because of 
the magma solidifies within the crust, which intrude the existing 
rock (country rock). Intrusion can be classified based on the volume 
and geometry. The concordance intrusion such as sill and laccolith. 
The discordance intrusion such as dike, volcanic neck, batholith, and 
stock. 


Batholith is a plutonic rock with huge dimension +100 km? 
Stock is a batholith with dimension more small. 


Generally the fast cooling (crystallization) will 
occurred on volcanic rock and will form rock with 
fine grain ( aphanitic). 

The slow cooling (crystallization) on the plutonic 
rock will form rock with coarse grain (phaneritic). 


The transition cooling follow by fast cooling will 
form Porphyritic texture with coarse grain as a 
phenocrysts and surrounded by the fine grain as 
ground mass. 


The release of gas contain (in the surface/ lava) 
will form vesicular texture. 
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“thoclase Gray 
quartr Feldspar Spherical 
phenocryst phenocerst 


WHITE GRANITE PORPHYRITIC GRANITE 


JEM-32 : Pyroxene Basaltic-Andesite 


SiO, = 54.29%; Al,0,=17.31%; Na,O=2.49%; K,0=0.60%; Fe,0, (T)=9.68%; LOI=0.86% 
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